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[57] ABSTRACT

A substantially homogencous sprayable cleaning gel com-

position which is substantially free of suspended encapsu-
lated particles exhibits extended dwell time when sprayed on

to a surface as compared to a low viscosity spray cleaner.

- The extended dwell time and anti-static properties of the

sprayable cleaning gel composition give rise to several
benefits and advantages. The sprayable cleaning gel com-
position housed in a spray applicator is usable to clean
surfaces at any angle. A preferred method of cleaning
surfaces is also described.
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SPRAYABLE CLEANING GEL, DISPENSER,
AND METHOD OF USING SAME

CROSS REFERENCE TO REFERENCE
APPLICATTIONS

The present application is a continuation-in-part applica-
tion of co-pending application Ser. No. 08/491,150, filed on
- Jun. 16, 1995, now provisional application Ser. No. 60/011,
755.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sprayable cleaning gel
composition, which is preferably packaged in a spray
applicator, and to a method of cleaning using the composi-
tion and spray applicator herecof. More particularly, the
present invention relates to a substantially homogeneous
sprayable cleaning gel composition' which clings to and
dwells on a cleanable surface when sprayed thereon.
Preferably, the sprayable cleaning gel composition hereof is
housed in a spray applicator for convenient application
thereof. The present invention also relates to a method of
cleaning a surface, using the sprayable cleaning gel com-
position and spray applicator hereof.

2. Description of the Related Art

Several low viscosity sprayable cleaning compositions
such as glass cleaners, all-purpose cleaners, and bathroom
cleaners are known and used in many households today.
Generally, these commercially available spray cleaners have

a viscosity in a range from about 3 centipoise (cP) to about

10 cP. Accordingly, these known spray cleaners are some-
what ‘watery’ in consistency and have a tendency to run off
of surfaces that they are applied to, particularly if those
surfaces are vertically oriented, as most windows are. This
‘run-off” leads to waste and inefficiency, and tends to wet
non-target areas in application of the cleaner. Further, if one
of these currently available spray cleaners is sprayed onto a
flattened undersurface of a cabinet or the like, the currently
available cleaner tends to drip off of that surface rather than
to cling thereto.

A discussion of some known cleaning foams and gels
follows.

Sprayable foaming cleaning compositions are known and
are commercially available today. Foaming glass and sur-
face cleaners do exhibit some short-lived tendency to ching
to a surface when sprayed thereon and to dwell on the
surface for a short time. However, foams do sag and run
fairly quickly. Also, foams contain at least 15 to 30 percent
air, which results in incomplete product to surface contact
during dwell time, and in reduced cleaning effectiveness as
compared to a product which exhibits more product to
surface contact.

A cleaning and bleaching gel has recently come on to the
market, sold by the CLOROX Company under the name
“CLOROX Clean-up Gel”. No spray applicator is advertised
for use with this product, and the bleach component of the
product is emphasized in the advertisements. This product
contains a significant quantity of bleach and the label warns
not to use it on clothes, fabric, carpet, wood, and painted
surfaces, and further warns that prolonged contact with
metal, old porcelain or plastic laminate countertops may
cause discoloration. Applications available for this bleach-
ing product, because of the manufacturer’s warnings and
limitations, are necessarily somewhat limited.

Products known generally as ‘naval jelly’, which are
applied with a brush, are known and used for cleaning rust
off of metals such as steel. However, these products are
caustic to exposed skin, give off hazardous fumes, may be
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flammable, and are not suitable for cleaning household
surfaces. Moreover, naval jelly is made up of entirely
different components from those that make up the sprayable
cleaning gel composition according to the present invention.

U.S. Pat. No. 5,141,664 to Corring et. al., issued Aug. 25,
1992, discloses a clear detergent gel for use in an automatic
dishwasher. The detergent gel of Corring et. al. is not
homogeneous, but instead contains dispersed and suspended
opaque particles of an active material such as a bleach, the
particles of active material being encapsulated in a layer of
protective material to prevent them from reacting with the
surrounding gel before use.

Many different types of cleaning compositions are avail-
able on the market today. However, a need still exists for a
sprayable cleaning gel composition which is substantially
homogeneous, which is substantially free of suspended
encapsulated particles, and which tends to cling to and dwell

on a surface when sprayed thereon, for ease and efficiency
of use.

B.F. Goodrich Co., Specialty Chemicals, Cleveland, Ohio
44141 has published (March, 1994) a formulation
(hereinafter referred to as the “BFG 90 cP Formulation™) for
a glass and multipurpose cleaner which discloses the fol-
lowing:

Ingredient Wit. % (as 18) Function

DI Water 80.6 Diluent

Carbopol ETD 26911 0.2  Thickener
Isopropano] 150 Solvent/cleaner
Dowanol PM? 30  Solvent/cleaner
Bioterge PAS-BS® 1.0 Surfactant
Ammonium Hydroxide (28%) 0.2 Neutralizer/alkalinity

Wherein the superscripts are defined as follows:

1A registered trademark product of B.F. Goodrich Co.
2A registered trademark product of Dow Chemical Co.
*A product of Stepan Chemical Co.

Procedure: Disperse Carbopol ETD-2691 into DI water
with moderate agitation; combine isopropanol and Dowanol
PM and blend with Carbopol resin dispersion; add Bioterge
PAS-BS to the mixture; and neufralize with ammomum
hydroxide to a pH of 9.5-10.0. Properties: Viscosity equals
90 centipoise (cP); pH (as is) equals 9.5; and appearance 1s
a clear liquid. B.F. Goodrich Company indicates that the
following characteristics pertain: cleans glass to a sparking
finish; streak-free results; provides vertical cling-doesn’t run
down; and reduces mist to air.

B.F. Goodrich Co., Specialty Chemicals, Cleveland, Ohio
44141 has published (June, 1995) another formulation
(hereafter referred to as the “BFG 200 cP Formulation™) for
a glass and multipurpose cleaner which discloses the fol-
lowing:

Ingredient Wt. %
DI Water 92.45
Carbopol ETD 2623! 0.10
Isopropanol 5.00
Alkylbenzene Sulfonic Acid (97%)? 0.25
Propylene Glycol Methyl Ether® 2.00
Ammonium Hydroxide 0.20

Wherein the superscripts are defined as follows:

1A registered trademark product of BF. Goodrich Co.

“Biosoft S-100, a product of Stepan Chemical Co.

3Dowanol PM, a registered trademark product of Dow Chemical Co.

Procedure: Using moderate agitation (800 RPM) provided
by a variable speed unit and suitable impeller for mixing and
blending operations, dispense or screen the Carbopol resin
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into the DI water. Mix the slarry for approximately 15
minutes or until homogeneous. Add the isopropanol. Add the
ammonium hydroxide and mix until homogenous. Add the
sulfonic acid and glycol ether with minimal agitation. Add
additional ammonium hydroxide, if necessary, to reach
target pH. Add color and fragrance, if desired. Properties:
Viscosity equals 200 cP; pH equals 9.5-10; and clarity i1s
clear. The manufacturer offers these comments: “Carbopol
resins are used to increase the yield value resulting in
vertical cling when sprayed on a vertical surface. This
“no-drip” action will increase the contact time of the deter-
gent on the soiled surface as well as enhance consumer
convenience.”

Applicant has formulated the above recounted “BFG 90
cP Formulation” and “BFG 200 cP Formulation”, and there-
upon performed spray/cling tests on them. The tests were
conducted, at substantially standard temperature and
pressure, as follows: each formulation was sprayed once
onto a vertical mirror 22 inches long by 18 inches wide from
a distance of 4 inches using a model SSA pump sprayer
manufactured by Calmar, inc. Of Lee’s Summit, Mo, 64081
having a sprayer orifice of 0.025 inches. The following
results were obtained.

Run Distance Elapsed Time

The “BFG 90 cP Formulation™:

4 inches 4 seconds
6 inches 10 seconds
12 inches 52 seconds
22 inches 202 seconds
- The “BFG 200 c¢P Formulation™:
4 mches 20 seconds
6 inches 111 seconds
8 inches 118 seconds
14 inches 135 seconds (then po running)

From the foregoing tests, it is clear that each of the B.F.
Goodrich “BFG 90 c¢P Formulation” and “BFG 200 cP
Formulation” run along a vertical surface and do not provide
substantially motionless surface dwell on a vertical surface.
Applicant has ascertained that in order for a sprayable
cleaner to have surface dwell, wherein substantially motion-
less vertical surface cling without running is provided (as
will be elaborated by exemplar tests described hereinbelow),
a viscosity at least an order of magnitude higher than that of
the hereinabove described B.F. Goodrich “BFG 90 cP For-
mulation” is required (ie., the sprayable cleaner must have a
viscosity of at least 900 cP). Consequently, what is needed
in the art is to somehow provide a sprayable cleaner having
a viscosity of at least 900 cP which is easily sprayable with
a spray distribution substantially absent globs on the surface.

SUMMARY OF THE INVENTION

The present invention is a sprayable cleaning gel compo-
sition having the surprising and unexpected property of
having a very high viscosity (over about 900 cP) and yet is
casily sprayable, having an excellent spray distribution on a
surface upon which it is sprayed, and further pmwdmg an

anti-static quality to the surface.

The present invention, in a first embodiment thereof,
encompasses a substantially homogeneous sprayable clean-
ing gel composition which is substantially free of suspended
encapsulated particles. Preferably, the sprayable cleaning
gel composition according to the present invention is housed
in a spray applicator.
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A preferred embodiment of the sprayable cleaning gel
composition in accordance with the present invention gen-
erally comprises (percentages are by weight of the
composition): from about 75% to about 98% of a carrier
fluid; from about 0.005% to about 20% of a surfactant
component comprising at least one surfactant selected from
the group consisting of nonionic, anionic, cationic,
amphoteric, and zwitterionic surfactants and mixtures of the
above: and from about 0.01% to about 10% of a water-
soluble polymeric thickening agent; wherein the sprayable
cleaning gel composition has a viscosity from about 900 cP
to about 5,550 cP, preferably from about 1,500 cP to about
4,500 cP and most preferably from about 2,700 cP to about
3,000 cP.

The preferred embodiment of the sprayable cleaning gel
composition in accordance with the present invention pret-
erably further comprises: from about 1% to about 20% of at
least one supplemental solvent for dissolving oil-based
particles in water; and from about 0.001% to about 5% of a
dispersant to promote homogeneous distribution of the mix-
ture components in the composition and to break up and
disperse soils in application of the sprayable cleaning gel
composition. Preferred supplemental solvents for use in the
composition hereof are those selected from the group con-
sisting of ethylene glycol ethers and propylene glycol ethers.

The sprayable cleaning gel composition according to the
preferred embodiment hereof may, optionally, include addi-
tional adjuvants such as, e.g., a fragrance or a colorant.

The sprayable cleaning gel composition according to the
present invention has an innate property of providing a very
low level of residual static electric charge which 1s left on a
surface after it has been wiped thercoff. This anti-static
property is important in that surface wiping ordinarily tends
to generate significant static electric charge on the su:face
which causes dust to collect thereupon; accordingly, mini
mization of static electric charge on the cleaned surface is
important to providing a long term clean surface. To provide
even further and longer lasting minimization of static elec-
tric charge on the cleaned surface after wiping, the sprayable
cleaning gel further comprises preferably from about 0.05%
to about 1.0% of an anti-static agent. In this regard, it has
been discovered that a water soluble silicone based lubricant
and softener serves as both a surfactant and an unexpectedly
excellent anti-static agent.

The present invention also encompasses a spray applica-
tor in combination with the sprayable cleaning gel compo-
sition hereof. This combination allows for more efficient
cleaning of surfaces than was possible with the prior art
cleaners.

The present invention further encompasses a method of
cleaning a surface using the sprayable cleaning gel compo-
sition and spray applicator hereof. A method in accordance
with the present invention, generally, comprises the steps of:
1) spraying a substantially homogeneous sprayable cleaning
gel composition onto a surface to be cleaned, the sprayable
cleaning gel composition comprising: from about 75% to
about 98% of a carrier liquid; from about 0.005% to about
20% of a surfactant selected from the group consisting of
nonionic, anionic, cationic, amphoteric, and zwitterionic
surfactants and mixtures of the above; optionally from about
0.05% to about 1.0% of an anti-static agent; and from about
0.01% to about 10% of a water-soluble polymeric thickening
agent, wherein the sprayable cleaning gel composition has a
viscosity from about 900 centipoise (cP) to about 5,550 cP,
and wherein the sprayable cleaning gel composition sub-
stantially clings to and dwells on the surface rather than
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ranning downwardly thereon under the effect of gravity at
standard temperature and pressure (25 degrees Centigrade
and 1 atmosphere pressure); 2) spreading the sprayable
cleaning gel composition around the surface with a wiping
article, such as a cloth rag or a paper towel; and 3) wiping
the sprayable cleaning gel composition off the surface via
the wiping article.

Accordingly, it is an object of the present invention to
provide a sprayable cleaning gel composition which will
cling to and dwell on a surface to be cleaned longer than the
prior art compositions.

It is an additional object of the present invention to
provide a sprayable cleaning gel which will provide
improved product to surface contact during cleaning.

It is another object of the present invention to provide a
sprayable, yet viscous, cleaning gel composition which
exhibits a unique physical appearance which is substantially
transparent with air bubbles entrained therein.

It is yet another object of the present invention to provide
a sprayable cleaning gel composition which includes anti-
static propertles so that when the sprayable cleaning gel
composmon is wiped off a surface, statlc electric charge
thereon is significantly minimized.

It is a further object of the present invention to provide a
sprayable cleaning gel composition and method of use
thereof which will be more efficient and therefore less
wasteful in application than currently available spray clean-
ers.

These, and additional objects, advantages, features and
benefits of the present invention will become apparent from
the following specification.

BRIEF DESCRIPTION OF THE DRAWINGS
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FIG. 1 is a perspective view of a spray applicator applying
a sprayable cleaning gel composition to a vertical surface in
accordance with the present invention.

FIG. 1A is a partly broken-away front elevational view of
the spray head of the spray applicator of FIG. 1.

FIG. 2 is a perspective view of a spray applicator applying
a sprayable cleaning gel composition to a flattened horizon-
tal undersurface in accordance with the present invention.

FIG. 3A is a cutaway perspective view of a prior art spray
cleaner after being sprayed on to a framed picture.

FIG. 3B is a cataway perspective view of the sprayable

cleaning gel composition hereof after being sprayed on toa
framed picture.

FIG. 4is a front plan view of a computer monitor with the
sprayable cleaning gel composition hereof applied thereto.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawing, a spray applicator 10 is
shown in an operator’s hand 15 operating to dispense a
sprayable cleaning gel composition 20 according to the
present invention from the spray applicator onto a vertical
surface 25 which is shown by way of example as a window
pane 30. When an operator’s hand 15 presses downwardly
on a spray head 90, the sprayable cleaning gel composition
20 is atomized by the spray applicator 10 into a spray 35
which adheres to the vertical surface 25 thereby forming a
deposit 40 of sprayable cleaning gel composition 20 thereon.

As will be further detailed herein, the sprayable cleaning
gel composition 20 is a relatively viscous, substantially
homogeneous gelatinons composition which 1s substantially
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free of suspended encapsulated particles. The sprayable
cleaning gel composition 20 according to the present inven-
tion is also, preferably, free from chlorine bleaches in order

“to avoid any reaction between a reactive hypochlorite bleach

and oxidation-sensitive perfumes or surfactants. Another
reason that bleaches are, preferably, excluded from the
sprayable cleaning gel composition hereof is that the spray-
able cleaning gel composition hereof is intended to be
suitable for use on virtually all surfaces, including glass,
plastics, vinyls, metals, and painted surfaces. Moreover, if a
cleaner containing bleach is spilled on clothing, it may burn
holes therein or create unsightly spots thereon. In contrast,
the sprayable cleaning gel composition according to the
present invention will not stain or damage clothing if spilled
thereon.

Unless otherwise noted, all component percentages in this
discussion are by weight of the sprayable cleaning gel
composition.

In a preferred embodiment of the present invention, the
sprayable cleaning gel composition 20 comprises: from
about 75% to about 98% of a liquid carrier; from about
0.005% to about 20% of a surfactant selected from the group
consisting of nonionic, anionic, cationic, amphoteric, and
zwitterionic surfactants and mixtures of the above; and from
about 0.01% to about 10% of a water-soluble polymeric
thickening agent; wherein the sprayable cleaning gel com-
position has a viscosity from about 900 centipoise (cP) to
about 5,550 cP at standard temperature and pressure (25
degrees Centigrade and 1 atmosphere of pressure).

In a further preferred embodiment of the present
invention, the sprayable cleaning gel composition hereof
further comprises: from about 1% to about 20% of at least
one supplemental solvent for dissolving oil-based particles
in water; and from about 0.001% to about 5% of a dispers-
ant; wherein the thickening agent is a polyacrylic acid
thickener.

In yet a further preferred embodiment of the present
invention, the sprayable cleaning gel composition 20 hereof

further comprises from about 0.05% to about 0.50% of an
anti-static agent.

The sprayable cleaning gel composition according to the
preferred embodiments hereof may, optionally, include addi-
tional adjuvants such as a fragrance, a base, an organic acid,
a chelant such as sodium EDTA, or a colorant.

Components of the Sprayable Cleaning Gel
Composition

Liquid Carrier

The sprayable cleaning gel composmon according to the
present invention includes a liquid carrier as a primary
solvent. The carrier fluid may be water, alcohol, or mixtures
thereof. Where alcohols are used in the liquid carrier,
preferred alcohols include isopropyl alcohol, methanol, tert-
butyl alcohol, and mixtures thereof. Water is considered to
be a preferred carrier fluid in this formulation. The liquid
carrier is present in a range from about 75% to about 98%
of the composition, preferably in a range from about 85% to

about 98% of the composition, and most preferably in a
range from about 90% to about 97% of the composition.

Too much liquid carrier may result in spotting and/or
unacceptably low viscosity; and too little liquid carrier could
result in filming or in difficulty wiping away the sprayable
cleaning gel composition from the surface being cleaned.
Surfactant

In order to boost the cleaning power of the sprayable
cleaning gel composition- hereof, a surfactant component
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comprising at least one surfactant is present in the compo-
sition hereof in a range from about 0.005% to about 20% of
the composition, preferably from about 0.005% to about
15% of the composition, and most preferably from about
0.01% to about 10% of the composition.

Surfactants are generally well-known in the detergent art.
Surfactants which are usable in the practice of the present
invention include anionic, nonionic, cationic, amphoteric,
zwitterionic, and mixtures of the above types.

1. Anionic Surfactants:

Anionic synthetic detergents can be broadly described as
surface active agents with one or more negatively charged
functional groups. Anionic surfactants are discussed at some
length in U.S. Pat. No. 3,929,678 to Laughlin et.al, issued
Dec. 30, 1975 at column 23, line 58 through column 29, line
23, herein incorporated by reference. Soaps are included
within the category of anionic surfactants. A soap is a
Cy—C,, alkyl fatty acid salt of an alkali metal, alkaline earth
metal, ammonium; alkyl substituted ammonium or alkano-
lammonium. Sodium salts of tallow and coconut fatty acids,
and mixtures thereof, are most common.

Another important class of anionic compounds is the
water-soluble salts, particularly the alkali metal salts, of
organic sulfur reaction products having in their molecular
structure an alkyl radical containing from about 8 to 22
carbon atoms and a radical selected from the group consist-
ing of sulfonic acid and sulfuric acid ester radicals. Organic
sulfur-based anionic surfactants include the salts of C,,—C,,
alkylbenzene sulfonates, C,,—C,,alkene sulfonates,
C,,—C,-alkyl ether sulfonates, C,,—C,,alkyl sulfates,
C,—C, o dialkyl sulfosuccinates, C;,—C,,acyl methionates,
alkyl diphenyloxide sulfonates, alkyl naphthalene
sulfonates, and 2-acetamido hexadecane sulfonates. Also
included are nonionic alkoxylates having a sodium alkylene
carboxylate moiety linked to a terminal hydroxyl group of
the nonionic alkoxylate through an ether bond. Counter-ions
to the salts of all the foregoing may be those of alkali metal,
alkaline earth metal, ammonium; alkanolammoninm and
alkylammonium types. Anionic surfactants which are water-
soluble alkylbenzene sulfonate salts of organic sulfur-
reaction products are described in U.S. Pat. Nos. 2,220,099
and 2,477,383, herein incorporated by reference. Especially
valuable are linear straight-chain alkylbenzene sulfonates in
which the average number of carbon atoms in the alkyl
group is from about 11 to 13, abbreviated as C,,~C;5 LAS.
Preferred anionic surfactants of this type are the alkyl
polyethoxylate sulfates, particularly those in which the alkyl
group contains from about 10 to about 22, preferably from
about 12 to about 18 carbon atoms, and wherein the poly-
ethoxylate chain contains from about 1 to about 15 ethoxy-
late moieties, preferably from about 1 to about 3 ethoxylate
moities.

Other anionic surfactants of this type include sodium
alkyl glyceryl ether sulfonates, especially those ethers of
higher alcohols derived from tallow and coconut oil, sodium
coconut oil fatty acid monoglyceride sulfonates and sulfates,
sodium or potassium salts of alkyl phenol ethylene oxide
ether sulfates containing from about 1 to about 10 units of
ethylene oxide per molecule and wherein the alkyl group
contains from about 8§ to about 12 carbon atoms, and sodium
or potassium salts of alkyl ethylene oxide ether sulfates
containing about 1 to about 10 units of ethylene oxide per
molecule and wherein the alkyl group contains from about
10 to about 20 carbon atoms.

Also included are water-soluble salts of esters of alpha-
sulfonated fatty acids containing from about 6 to 20 carbon
atoms in the fatty acid group and from about 1 to 10 carbon
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atoms in the ester group, water-soluble salts of 2-acyloxy-
alkane-1-sulfonic acids containing from about 2 to 9 carbon
atoms in the acyl group and from about 9 to about 23 carbon
atoms in the alkane moiety, alkyl ether sulfonates containing
from about 10 to about 20 carbon atoms in the alkyl group
and from about 1 to about 30 moles of ethylene oxide;
water-soluble salts of olefin sulfonates containing from
about 12 to 24 carbon atoms; and beta-alkoxy alkane sul-
fonates containing from about 1 to 3 carbon atoms in the
alkyl group and from about 8 to 20 carbon atoms in the
alkane moiety.

Another class of usable anionic surfactants is the N-alkyl
substituted succinates.

2. Nonionic Surfactants:

Nonionic surfactants may be broadly defined as com-
pounds produced by the condensation of alkylene oxide
groups with an organic hydrophobic material, which may be
aliphatic or alkyl aromatic in nature. The length of the
hydrophilic or polyoxyalkylene radical which is condensed
with any particular hydrophobic group can be readily
adjusted to yield a water soluble compound having the
desired degree of balance between hydrophilic and hydro-
phobic elements. Some nonionic surfactants are discussed in
U.S. Pat. No. 3,929,678 to Laughlin et. al., issued Dec. 30,
1975, at column 13, line 14 through column 16, line 6,
herein incorporated by reference.

Ilustrative, but not limiting, examples of various suitable
nontonic surfactant types are:

(a) polyoxyethylene or polyoxypropylene condensates of
aliphatic carboxylic acids, whether linear or branched-
chain and saturated or unsaturated, containing from
about 8 to about 18 carbon atoms in the aliphatic chain
and incorporating from about 5 to about 50 ethylene
oxide and/or propylene oxide units. Suitable carboxylic
acids include “coconut” fatty acids (derived from coco-
nut oil) which contain an average of about 12 carbon
atoms, “tallow” fatty acids (derived from tallow-class
fats) which contain an average of about 18 carbon
atoms, palmitic acid, myristic acid, stearic acid, and
lactic acid.

(b) polyoxyethylene or polyoxypropylene condensates of
aliphatic alcohols, whether linear or branched-chain
and saturated or unsaturated, containing from about 6
to about 24 carbon atoms and incorporating from about
5 to about 50 ethylene oxide and/or propylene oxide
units. Suitable alcohols include “coconut” fatty alcohol
“tallow™ fatty alcohol, lauryl alcohol, myristyl alcohol
and oleyl alcohol.

(c) polyoxyethylene or polyoxypropylene condensates of
alkyl phenols. These compounds include the conden-
sation products of alkyl phenols having an alkyl group
containing from about 6 to 12 carbon atoms in either a
straight chain or branched configuration with ethylene
and/or propylene oxide, the ethylene and/or propylene
oxide being present as about 5 to 25 moles of ethylene
and/or propylene oxide per mole of alkyl phenol. The
alkyl substituent in such compounds can be derived, for
example, from polymerized propylene, diisobutylene,
and the like. Examples of compounds of this type
include nonyl phenol condensed with about 9.5 moles
of ethylene oxide per mole of phenol; dinonyl phenol
condensed with about 12 moles of ethylene oxide per
mole of phenol; dinonyl phenol condensed with about
15 moles of ethylene oxide per mole of phenol; and
diisooctyl phenol condensed with about 15 moles of
ethylene oxide per mole of phenol. Commercially
available nonionic surfactants of this type include
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“IGEPAL CO-630”, marketed by the GAF Corporation
of Wayne, N.J., and “TRITON X435, X-114, X-100,
and X-102”, all marketed by the Rohm and Haas
Company of Philadelphia, PA. Preferred nonionic sur-
factants in this category are water-soluble surfactants
sold by Rohm and Haas Company under the trademark
“TRITON”. TRITON X-100, which is an octylphe-
noxypolyethoxyethanol containing an average of 10
moles of ethylene oxide, is particularly preferred for
use in the sprayable cleaning gel composition accord-
ing to the present invention.
3. Cationic Surfactants
Cationic surfactants may also be used in the sprayable
cleaning gel composition according to the present invention.
However, when the preferred polyacrylic acid thickener is
‘used, cationic surfactants must be, if used, of high molecular
weight; anionic or nonionic surfactants are preferred. Suit-
able cationic surfactants include quaternary ammonium sur-
factants having the formula:

[Rl(ﬂRz)y][RB(ORE)y]R4N*X‘

wherein R? is an alkyl or alkyl benzyl group havmg from
about 8 to about 18 carbon atoms in the alkyl chain; each R*
is selected from the group consisting of —CH,CH,—
—CH,CH(CH;)—, —CH,CH (CH2 OH)-—
—CH,CH,CH,—, and mixtures ﬂlereof each R° is selected
from the group consisting of CI—C4 hydroxya]kyl benzyl,
ring structures formed by joining the two R’ groups,
—CH,CHOHCHOHCOR’CHOHCH,OH— wherein R is
any hexose or hexose polymer having a molecular weight
less than about 1000, and hydrogen when y is not 0; R* is
the same as R* or is an alkyl chain wherein the total number
of carbon atoms of R' plus R* is not more than about 18;
each y is from about 0 to about 10 and the sum of the y
values is from 0 to about 15; and X is any compatible anion.

4. Other Surfactants

Amphoteric surfactants, also called ampholytic
surfactants, may be broadly defined as aliphatic derivatives

of secondary or tertiary amines, or aliphatic derivatives of

heterocyclic secondary and tertiary amines in which the
aliphatic radical can be straight chain or branched, and
wherein one of the aliphatic substituents contains from about
8 to about 18 carbon atoms and at least one contains an
anionic water-solubilizing group, e.g. carboxy, surfate, or
sulfonate. See U.S. Pat. No. 3,929,678 to Launghlin et. al.,
issued Dec. 30, 1975 at column 19, lines 18-35 (herein
incorporated by reference) for examples of amphotenc sur-
factants.

Zwitterionic surfactants may be broadly described as
derivatives of secondary and tertiary amines, derivatives of
heterocyclic secondary and tertiary amines, or derivatives of
quaternary ammonium, quaternary phosphonium, or tertiary
sulfonium compounds.

Thickening Agent (Thickener)

The sprayable cleaning gel composition according to the
present invention has a preferred viscosity in the range of
about 900 cP to about 5,550 cP at standard temperature and
pressure (25 degrees Centigrade and 1 atmosphere pressure),
preferably from about 1,500 cP to about 4,500 cP and most
preferably from about 2,700 cP to about 3,000 cP. In order
to achieve the target viscosity, the addition of a thickening
agent (thickener) is required, in an amount sufficient to give
the composition the consistency of a gel with a viscosity in
the preferred range. Generally in this regard, the thickening
agent should be present in a range from about 0.01% to
about 10% of the composition. Suitable thickening agents
include polyacrylic acid polymers in a range from about
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0.01% to about 2% of the composition, preferably in a range
from about 0.05% to about 1% of the composition, and more
preferably in a range from about 0.1% to about 0.5% of the
composition, and most preferably about 0.2% of the com-
position.

While many thickening agents are known for increasing
fluid viscosity, the preferred polyacrylic acid polymers
exhibit a surprising and unexpected tendency to allow free
flow under pressure for good sprayability of the sprayable
cleaning gel composition, yet to prevent downward flow due
to gravity once the sprayable cleaning gel composition is in
place on a surface to be cleaned.

The preferred thickener for use in formulating the spray-
able cleaning gel composition according to the present
invention is a polyacrylic acid powder. A family of com-
mercially available crosslinked polyacrylic acid powders
which are suitable for use in the practice of the present
invention is sold by B.F. Goodrich Specialty Chemicals of
Cleveland, Ohio, under the name “CARBOPOL”. The prod-
uct CARBOPOL EZ-1, which has a molecular weight of
about 4,000,000, is particularly suited for use in formulating
the sprayable cleaning gel composition hereof.

Brookfield yield value is defined as the minimum shear
stress required to initiate flow in a non-Newtonian fluid.
Preferably, the thickening agent used in the practice of the
present invention will be one which has a Brookfield yield
value in a range from about 16 to about 140, more preferably
from about 40 to about 120, and most preferably from about
80 to about 120. A high yield Brookfield value indicates that
the minimum shear stress required to initiate flow will be
greater than that effected by the force of gravity, thus
allowing the sprayable cleaning gel composition 1o non-
runningly cling to (ie., dwell on) the surface onto which it
has been sprayed, rather than running downwardly or drip-
ping.

The thickening agent provides a moisture residue on a
surface that has been sprayed with the sprayable cleaning gel
composition and then wiped clean by a wiping article. This
moisture residue causes the tendency of the surface to
acquire a static electric charge due to wiping to be noticeably
minimized. This feature is important as the static electric
charge tends to be greatest immediately after wiping a
surface, and static electric charge tends to cause dust to
accumulate on the surface. Therefore, by minimizing the

static electric charge, the surface will appear cleaner for a
longer time than would be expected for surface cleaners not
including a thickening agent.

Supplemental Solvent

A supplemental solvent is, optionally, included as a com-
ponent of the present invention to help dissolve oil-based
materials in the water-based sprayable cleaning gel compo-
sition 20, whether those oil-based materials are part of the
sprayable cleaning gel composition such as, e.g., oil-based
fragrances, or whether the oil-based material is a soil to be
cleaned off of a surface. Where used, the supplemental
solvent is present in an amount ranging from about 1% to
about 20% of the composition, preferably from about 2% to
about 8% of the composition, and most preferably from
about 2% to about 6% of the composition. Glycol ethers are
a preferred class of supplemental solvents in the practice of
the present invention. Usable glycol ethers include propy-
lene glycol methyl ether (CAS No. 107-98-2), dipropylene
glycol methyl ether (CAS No. 34590-94-8), ethylene glycol
n-butyl ether (CAS No. 111-76-2), and propylene glycol
t-butyl ether (CAS No. 57018-52-7), which is the most
preferred supplemental solvent for use in the practice of the
present invention.
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Dispersant

In order to promote homogeneous distribution of the
mixture components in the sprayable cleaning gel compo-
sition and to break up and disperse soils in application of the
sprayable cleaning gel composition, in a preferred embodi-
ment of the present invention, a dispersant may, optionally,
be included in the sprayable cleaning gel composition.
Polycarboxylates are preferred dispersants in the practice of
the present invention in an amount ranging from about
0.005% to about 5% of the composition, preferably from
about 0.01% to about 1% of the composition, and most
preferably from about 0.05% to about 0.5% of the compo-
sition. Suitable polycarboxylates include carboxylic acid-
olefin copolymers and carboxylic acid-vinyl ether copoly-
mers sold by BASF Specialty Products of Parsippany, N.J.
under the name “SOKOLAN”. In particular, SOKOLAN
CP-9, a sodium salt of a maleic acid-olefin copolymer, has
been found useful in the practice of the present invention.
Other dispersants which may be used are acrylic detergent
polymers.
Base

Addition of a base to the sprayable cleaning gel compo-
sition may be used to raise the pH of the composition to a
value from about 5 to about 11.5 in order to uncoil the
polymeric molecules of the thickener and precipitate gelati-
nous thickening of the composition. Alternatively, ammonia
may be used as a component of the sprayable cleaning gel
composition to contribute to cleaning effectiveness. Adding
a base may not be necessary if alcohol is present in the liquid
carrier or if an orgamic acid is present in the sprayable
cleaning gel composition because these components will
also precipitate thickening of the mixture if used in sufficient
quantity. Where used, sufficient base should be added to

adjust the pH to the desired level of between about 5 and
11.5. Suitable bases include sodium hydroxide, ammonium
hydroxide, morpholine, and amines such as, e.g., triethano-
lamine.
Organic Acids

In some formulations of the sprayable cleaning gel com-
position according to the present invention, one or more
organic acids may optionally be added to the sprayable
cleaning gel composition as a cleaning aid. Preterred organic
acids are acetic acid, citric acid, and mixtures thereof. Where
present, organic acids are used in a range from about 1% to
about 5% of the composition. It is preferred that organic
acids not be used together with ammonia.
Anti-Static Agent

The sprayable cleaning gel composition 20 according to
the present invention advantageously may include an agent
which enhances the innate anti-static feature of the thick-
ening agent, as discussed hereinabove, by actively prevent-
ing static electric charge build-up on a surface while the
sprayable cleaning gel composition is being wiped
therefrom, as well as for a period of time thereaftter. Where
present, the anti-static agent is used in a range of from about
0.05% to about 1.0% of the composition, preferably about
0.2% of the composition. An example of a suitable anti-
static agent therefor is Eccostat 501 manufactured by East-
ern Color & Chemical Co. of Providence, R.I. Eccostat 501
is a nonionic ester complex. Because the anti-static feature
of the thickening agent tends to decrease over time (in about
a day or so0), the inclusion of an anti-static agent provides
long term (on the order of weeks or longer) prevention of
static electric charge build-up on a surface upon which the
sprayable cleaning gel composition 20 containing the anti-
static agent has been wiped thereoff. Accordingly, with
inclusion of the anti-static agent, the surface will appear
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cleaner, both at the time of cleaning and for a long time
thereafter. Interestingly, the ability of the anti-static agent to
prevent build-up of static electric charge during wiping of
the surface being cleaned is most effective for plastic
surfaces, which would otherwise tend to readily develop a
static electric charge upon being wiped.

It has been discovered that an excellent anti-static agent is
a nonionic water soluble silicone based lubricant and
softener, which, it has been found in testing, not only
improves surface wiping, as is expected; but, in addition to
providing surfactant properties, also unexpectedly provides
exceptional anti-static properties. An example of a nonionic
water soluble silicone based lubricant and softener of this
class is Eccolube RI-5-8 of Eastern Color & Chemical Co.
of Providence, R.I. Eccolube RT-5-8 is sold by its manu-
facturer for use as a lubricating and softening agent.

In tests performed at substantially standard temperature
and pressure with Eccolube RT-5-8 as the anti-static agent in
the sprayable cleaning gel composition, the following results
were obtained: at about 0.50% of the composition, excellent
anti-static properties were observed, and with respect to
wiping the sprayable cleaning gel composition off a surface,
slight smearing, no hazing and very low resistance to wiping
were observed; at about 0.30% of the composition, excellent
anti-static properties were observed, and with respect to
wiping the sprayable cleaning gel composition off a surface,
no smearing, no hazing, smooth finish and very low resis-
tance to wiping were observed; at about 0.20% of the
composition, excellent anti-static properties were observed,
and with respect to wiping the sprayable cleaning gel
composition off a surface, no smearing, no hazing, smooth
finish and very low resistance to wiping were observed; at
about 0.10% of the composition, unpredictably excellent or

poor anti-static properties were at times observed; and at
about 0.05% of the composition, poor anti-static properties
were observed and fair wiping characteristics were
observed. It is to be understood that while the preferred
Iower limit of about 0.05% of the sprayable cleaning gel
composition 20 could be lower, the preferred lower limit is
based upon increasing poorness of the anti-static properties,
and that while the preferred upper limit of about 0.50% of
the sprayable cleaning gel composition could be higher, the
preferred upper limit is based upon increasing poorness of
wiping characteristics (such as for example smearing), as
well as cost effectiveness.
Other Adjuvants

Other adjuvants such as fragrances, dyes, a chelant such
as EDTA, or additional ingredients may, optionally, be
added to the sprayable cleaning gel composition hereof, so
long as they are compatible with stable storage life of the
composition.,

Advantages of the Sprayable Cleaning Gel
Composition

Became of the thickness, viscosity, and high Brookfield
yield value of the sprayable cleaning gel composition 20 of
the present invention as compared to the prior art spray
cleaners, the sprayable cleaning gel composition 20 dwells
by remaining substantially motionless where it is sprayed on
a surface, such as the vertical surface 25 depicted in FIG. 1,
until it is spread thereon and wiped therefrom by a user. In
this specification, the time that the sprayable cleaning gel
composition 20 remains on the surface, substantially without
running downwardly due to the effect of gravity, is referred
to as ‘dwell time’. Because of their relatively low viscosity,
the currently available sprayable window cleaners and all-
purpose cleaners show little or no tendency to remain in
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place on a vertical surface when sprayed thereon, and
therefore, these presently available cleaners exhibit a very
short dwell time on a vertical surface. In contrast, the
sprayable cleaning gel composition 20 according to the
present invention shows a marked tendency to cling to and
dwell on a surface when sprayed thereon exhibiting an
unexpected increase in dwell time, yet the sprayable clean-
ing gel composition 20 is easily spread out and wiped off of
the surface, using a wiping article such as a conventional
paper towel or a cloth rag. If the sprayable cleaning gel
composition 20 is left on a surface for an extended period of
time, it may dry out partially or completely and it may
therefore become necessary to spray additional sprayable
cleaning gel composition 20 on the dried sprayable cleaning
gel composition before wiping. |

The extended dwell time of the sprayable cleaning gel
composition 20 of the present invention leads to several
significant improvements over the prior art cleaners. For
example, a spray applicator 10 fried with sprayable cleaning
gel composition 20 according to the present invention will
last longer than a similar spray applicator fried with a low
viscosity (watery) prior art cleaner because there will be less
waste due to runoff.

The extended dwell time of the sprayable cleaning gel
composition 20 on the vertical surface 25 means that the
active cleaning ingredients in the sprayable cleaning gel
composition remain in contact with the surface longer than
would otherwise be possible if runoff occurred. In addition,
there will be significantly reduced risk of damaging or
discoloring furniture, plants, or other items (not shown)
which may be disposed below the surface 25 and which may
otherwise receive runoff from the surface if the low viscosity
(watery) prior art cleaners are used.

As shown in FIG. 2, the sprayable cleaning gel compo-
sition 20 hereof may be sprayed onto a horizontal under-
surface 45, such as, e.g., a ceiling tile or the underside of a
cabinet, to thereby form a deposit 40' thereon, wherein the
deposit will remain substantially non-running so as not to
bunch up or drip off of that undersurface. |

As shown in FIG. 3A, if a prior art watery spray cleaner
50 is applied to a glass surface S5 of a framed picture 65, the
prior art cleaner 50 has a tendency to run down the glass 53
under the effect of gravity, which may act-ally lead to
seepage between the glass 55 and the frame 70, and possibly
to damaging the picture housed behind the glass 55. By
contrast, and -as shown in FIG. 3B, the sprayable cleaning
gel composition 20 according to the present invention, while
sprayable, stays in place as a stable deposit 40" on the glass
55 and will not run between the glass and the frame 70.
Somewhat similarly, as shown in FIG. 4, the sprayable
cleaning gel composition 20 according to the present inven-
tion may be sprayed as a deposit 40" on the glass screen 75
of a computer monitor 80 without risking that the sprayable
cleaning gel composition will seep into the computer moni-
tor interior (with a risk of potentially shorting out internal
electronic circuits therein) or drip down below the monitor

80, which could conceivably damage the computer keyboard
(not shown).

Another advantage of the extended dwell time of the
sprayable cleaning gel composition 20 hereof is that it
makes it easy to identify areas which have been sprayed but
which have not yet been wiped, particularly if a colorant is
added to the sprayable cleaning gel composition 20. An
additional advantage of the sprayable cleaning gel compo-
sition 20 according to the present invention is that a person
using it actually saves overall cleaning time because repeat
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applications, which would otherwise be needed due to prior
art product runoff, are eliminated when using the sprayable
cleaning gel composition hereof due to its tendency to stay
in place.

The advantage associated with the aforementioned anti-
static property has very beneficial results with respect to
plastic materials, which would otherwise acquire undesir-
able static electric charge during the wiping of the surface
thereof. Another very beneficial result 1s with respect to eye
glasses, which may be composed of glass, plastic, or other
materials, wherein the user’s lenses will remain cleaner
longer when the sprayable gleaning gel composition is used
to clean them, particularly wherein the composition includes

‘the aforementioned anti-static agent. Dust build-up is fre-

quently associated with static electric attraction between the
dust particles and the surface; accordingly, the sprayable
cleaning gel composition will retard dust accumulation on
the surface, and this effect is enhanced markedly with the
inclusion of an anti-static agent.
Spay Applicator |
As noted, the spray applicator hereof is of generally
conventional construction. It may be of the aerosol type
(having an internally pressurized gas for propelling the
liquid contents thereof) or of the manual pump or trigger
type (wherein pressing the spray head or pulling a trigger
causes pressurization therewithin for propelling the liquid
contents thereof). In either case, the spray applicator will
include a container 85 having a spray head 90 with an orifice
95 formed therein for the spraying passage of the sprayable
cleaning gel composition 20 therethrough. It is preferred that
the orifice 95 have a diameter of about (.010 to about 0.040
inches, most preferably about (.025 inches. The spray
applicator container 85 has a reservoir 100 formed therein
for housing the sprayable cleaning gel composition 20, and
the reservoir 100 is placeable into fluid communication with
the spray head 90 when the spray head is pushed
downwardly, whereupon the pressurized gas/fair therewithin
propels the sprayable cleaning gel composition sprayably
thereout through the orifice. The preferred spray applicator

is the trigger spray type.
Preferred Cleaning Method

The present invention also encompasses a method of
cleaning a surface such as that shown at 25. A method in
accordance with the present invention, generally, comprises
the steps of; 1) spraying a substantially homogeneous spray-
able cleaning gel composition 20 onto a surface 25 to be
cleaned, the sprayable cleaning gel composition comprising:
from about 75% to about 98% of a liquid carrier; from about
0.005% to about 20% of a surfactant; from about 0.01% to
about 10% of a water-soluble polymeric thickening agent,
wherein the sprayable cleaning gel composition has a vis-
cosity from about 900 cP to about 5,550 cP, and wherein the
sprayable cleaning gel composition substantially clings to
and dwells on the surface rather than running downwardly
thereon under the effect of gravity at substantially standard
temperature and pressure; optionally comprising from about
0.05% to about 0.50% of an anti-static agent; optionally
comprising from about 0.001% to about 5% of a dispersant;
and optionally comprising from about 1% to about 20% of

at least one supplemental solvent; 2) spreading the sprayable
cleaning gel composition 20 around the surface with a
wiping article, such as for example a cloth rag or a paper
towel; and 3) wiping the sprayable cleaning gel composition
20 off the surface 25 with the wiping article.

EXAMPLES

The following examples are intended to be illustrative,
and not restrictive.
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Example 1
TABLE 2-continued

A viscous sprayable cleaning gel composition was made
up at substantially standard temperature and pressure in a
suitable glass mixing vessel. As each component was added,
the mixture was stirred to promote intermixing. A list of the
components may be found in Table 1, in the order of their

COMPONENT AMOUNT (lbs.)

5 20,05 Ibs. of oil-based fragrance sold by the Aroma Tech Company of
Somerville, N.J. as ‘Fruity’ No. 289575 was mixed in a separate container
with 0.02 Ibs. of an octylphenoxypolyethoxyethanol nonionic surfactant sold

addition to the mixture.

TABLE 1

10 cnpolymer sold by BASF Corp. of Parsippany, N.J. as Sokalan CP-9.
“Propylene glycul t-butyl ethet sold by Arco Chemical of Houston, TX as
COMPONENT AMOUNT (Ibs.) PTB. A water soluble blue dye was then added to the mixture in an amount
sufficient to impact 2 medium blue tint to the otherwise transparent mixture.
WATER 04.83 5Then a solution of 50% water and 50% sodium hydroxide was added, with
THICKENER.' 1.0 stirring, in an amount sufficient to raise the pH of the solution to a value
FRAGRANCE-SURFACTANT PREMIX* 0.07 between 5 and 8. 0.2 1b of the NaOH solution was required to effect this
DISPERSANT? 0.1 15 change in pH, which caused the mixture to thicken into a sprayable cleaning
SOLVENT* 4.0 gel composition having a measured viscosity of 1,920 cP.
TOTAL 100.0 This sprayable cleaning gel composition was then placed
_ _ ' into a manual pump spray applicator Model SSA manufac-
Wherein the superscripts of Table 1. are defined as follows: . tured by Calmar, Inc. having an orifice size of 0.025 inches
A polyacrylatelpolyalcohol copolymer sold by Burlington Chemical of 20 ™ - ) -
Burlington, NC under the name “BURCO THIX PCS”. | in diameter, and the sprayable cleaning gel composition was
m 011; ;ll-bﬂSGdF frasramN ;3 ;g[;:lj by the Ammod a Tech Company of found to be sprayable and to have a surprising tendency to
, N.J. as ‘Fruity’ No. was mixed in a separate container _ . . -
with 0.02 1bs. of an octylphenoxypolyethoxyethanol nonionic surfactant sold DOR mnmngly cling to and to dwell on surfaces disposed at
by Rohm and Haas of Philadelphia, PA as TRITON X-100. This premix was a0y Orientation whe:.n_ sprayed_ thereon, yet the sprayable
then added to the total composition in the listed sequence. »s cleaning gel composition provided excellent surface clean-
c‘;‘i’l‘“‘“ﬂ ;fl;i?::g’; E‘jpﬁzf I‘,h;f;;‘m'f; ;a}t ‘;’E ;onﬁzlli é‘;‘_‘;'”l‘"ﬁﬂ ~ ing while being easily spread out and wiped off with a
“Propylene glycol t-butyl ether sold by Arco Chemical of Houston, TX as wiping motion of a wiping article, such as for example a
PTB. paper towel or a cloth rag, leaving a clean surface.
This sprayable cleaning gel composition was then placed Example 3
Elt_odabmaé'“al P“IE’ 511’1?3’ apphczn:ﬁo:;ir Model ?fsoﬁ(‘) %@ufﬁc- In this example, the process of Example 2 was repeated
: 31 };terahannmd;:h €, V";ianl OItlice Sﬁecg ';) sitictziv:z with the substitution of an alcohol for the supplemental PTB
;Iz)t fa;lrllnd 1;0 be ﬁfl:lgfms}l;:ayaﬁl:aﬁl?tg rgaﬂlcr Isnppi'aj.red globs SOIWEL A Sﬁyable :31;3;1 ng gel composﬂg:m was made up
; * : at substantially stan temperature and pressure in a
grgosﬁzysauliizc:icacegss;:la EI;: isn;u;seit?;s ;iilu;‘gi:: :3:;; 15 suitable glass mixing vessel. As each component was added,
:  Llcanin ) the mixture was stirred to promote intermixing. A list of the
;ﬁzc* mged;;n;?:t;;:a;ﬁcn;tcﬁ: ;?ec: nsatfil;iagltlog cg;:ipouentsthmay be found in Table 3, in the order of their
1man mpo addition to the mixture.
Table 1 was attributed to the selected thickener.
40 TABLE 3
Example 2 .
~ COMPONENT AMOUNT (ibs.)
This experiment was essentially a repeat of the process of
Example 1, but a polyacrylic acid thickener was substituted WAIER 1 95.63
for the thickener previously used, and the pH of the mixture EPILSAP%RS MCEESURFAC ] gjﬂ
was adjusted to activate the new thickener. A sprayable 45 ALCOHOL? 4.0
cleaning gel composition was made up at substantially THICKENER* 0.2
standard temperature and pressure, in a suitable glass mixing TOTAL 1000
vessel. As each component was added, the mixture was ‘
stirred to promote intermixing. A list of the components may
be found in Table 2, in the order of their addition to the °°  Wherein the superscripts of Table 3 are defined as fol-
mixture. lows:
1. 0.05 1bs. of oil-based fragrance sold by the Aroma Tech
TABLE 2 Company of Somerville, N.J. as ‘Fruity’ No. 239575 was
mixed in a separate container with 0.02 lbs. of an octylphe-
CO AMOUNT (lbs. 35 .

MPOREN (bs.) noxypolyethoxyethanol nonionic surfactant sold by Rohm
WATER 1 95.43 and Haas of Philadelphia, Pa. as TRITON X-100. This
%KENE& SURFAC S g-g? premix was then added to the total composition in the Listed
DISPERSANT® 0.1 sequence. '
SUPPLEMENTAL SOLVENT* 4.0 co 2. Asolution of 75% water and 25% the sodium salt of a
BASE® 0.2 maleic acid-olefin copolymer, sold by BASF Corp. of
TOTAL 100.0 Parsippany, N.J. as Sokalan CP-9.

3. Isopropyl alcohol.
Wherein the superscripts of Table 2. are defined as follows: 4. A cross-linked polyacrylic acid polymer sold by B.F
1 - . - . 4 sl »
A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland, - o,y oy of Cleveland, Ohio as CARBOPOL EZ-1 is pow-

OH as CARBOPOL EZ-1 in powder form. The mixture was then stirred until
the CARBOPOL. powder was uniformly dispersed.

by Rohm and Haas of Philadelphia, PA as TRITON X-100. This premix was

then added to the total composition in the listed sequence.
3A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

der form. The mixture was then stirred until the CAR-
BOPOL powder was uniformly dispersed.
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No pH adjustment was required in this example, because
the alcohol was able to activate the thickener. It is believed
that the alcohol activation is due to the formation of hydro-
gen bonds between the —OH group of the alcohol and a
carboxyl group on the polyacrylic acid.

This sprayable cleaning gel composition, having a vis-
cosity of 3,320 cP, was then placed into a manual pump
spray applicator Model SSA manufactured by Calmar, Inc.
having an orifice size of 0.025 inches in diameter, and the
sprayable cleaning gel composition was found to be spray-
able and to have a surprising tendency to non-runningly
cling to and to dwell on surfaces disposed at any orientation
when sprayed thereon, yet the sprayable cleaning gel com-
position provided excellent surface cleaning while being

easily spread out and wiped off with a wiping motion of a

wiping article, such as for example a paper towel or a cloth
rag, leaving a clean surface.

Example 4

A sprayable cleaning gel composition was made up at
substantially standard temperature and pressure, in a suitable
glass mixing vessel. As each component was added, the
mixture was stirred to promote intermixing. A list of the
components may be found in Table 4, in the order of their
addition to the mixture.

TABLE 4

COMPONENT AMOUNT (Ibs.)
FRAGRANCE-SURFACTANT PREMIX' 0.07
DISPERSANT? 0.1
WATER 95.18
ANTI-STATIC AGENT® 0.25
SOLVENT" 4.0
THICKENER?> 0.2
BASES 0.2
TOTAL 100.0

Wherein the superscripts of Table 4. are defined as follows:

10.05 Ibs. of oil-based fragrance sold by the Aroma Tech Company of
Somerville, N.J. as ‘Fruity” No. 239575 was mixed in a separate contamer
with 0.02 1bs. of an octylphenoxypolyethoxyethanol nonionic surfactant sold
by Rohm and Haas of Philadelphia, PA as TRITON X-100. This premix was

then added to the total composition in the listed sequence.
2A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

copolymer, sold by BASF Corp. of Parsippany, N.J. as Sokalan CP-9.
3A nonionic ester complex sold by Eastern Color & Chemical Co. of

Providence, RI as Eccostat S01.
‘Propylene glycol t-butyl ether sold by Arco Chemical of Houston, TX as

PTB. |
3 A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,
OH as CARBOPOL EZ-1 in powder form. The mixture was then stirred until

the CARBOPOL. powder was uniformly dispersed.
SA solution of 50% water and 50% NaOH, added last, by stirring which serves

to raise the pH of the composition to a value of between 5 and 8.

This sprayable cleaning gel composition, having a vis-
cosity of 1,920 cP, when placed into a manual pump spray
applicator Model SSA manufactured by Calrnar, Inc. having
an orifice size of 0.025 inches in diameter, was found to be
sprayable, cling in a non-running manner to the surface, and
when wiped thereoff left the surface clean with virtually no
static electric charge on the surface.

Example 5

A sprayable cleaning gel composition was made up at
substantially standard temperature and pressure, in a suitable
glass mixing vessel. As each component was added, the
mixture was stitred to promote intermixing. A list of the
components may be found in Table 5, in the order of their
addition to the mixture.
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TABLE 5
COMPONENT AMOUNT (Ibs.)
M
FRAGRANCE! 0.1
ANTI-STATIC AGENT AND SURFACTANT? 0.2
DISPERSANT’ 0.1
WATER 96.15
SOLVENT* 30
THICKENER’ 0.15
SOLVENT?® 0.15
BASE’ 0.15
TOTAL 100.0

Wherein the superseripts of Table 5. are defined as follows:
10.1 Ibs. of oil-based fragrance sold by the Aroma Tech Company of

Somerville, N.J. as ‘Fruity’ No. 239575.
2 A nonionic liquid silicone emulsion lubricant/softener sold by Eastern Color

& Chemical Co. of Providence, RI as Eccolube RT-5-8.
3 A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

copolymer, sold by BASF Corp. of Parsippany, N.J. as Sokalan CP-9.
“Propylene glycol t-butyl ether sold by Arco Chemical of Houston, TX as

P1B.
5 A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,
OH as CARBOPOL EZ-1 in powder form. The mixture was then stirred until

the CARBOPOL powder was uniformly dispersed.
A glycol ether sold by Dow Chemical Co. of Midland, MI.

7 A solution of 50% water and 50% NaOH, added last, by stirring which serves

. to raise the pH of the composition.

This sprayable cleaning gel composition, having a pH of
7.8, when placed into a manual pump spray applicator
Model SSA manufactured by Calmar, Inc. having an orifice
size of 0.025 inches in diameter, was found to be sprayable,
cling in a non-running manner to the surface, and when
wiped thereoff left the surface clean with virtually no static
electric charge on the surface. The viscosity was measured
to be 450 cP.

The sprayable cleaning gel composition of Table 5 was
then subjected to spray/cling tests. The tests were conducted
at substantially standard temperature and pressure as fol-
lows: the composition was sprayed once onto a vertical
mirror 22 inches long by 18 inches wide from a distance of
4 inches using the aforesaid pump sprayer with an orifice of
0.025 inches. The following results were obtained:

M
Run Distance Elapsed Time
4 inches 00 seconds
6 inches 124 seconds
7 inches 160 seconds (then no running)

Based upon the spray/cling tests, it was determined that
even though the composition sprayed timely, the composi-
tion was inadequate for the purpose of the present invention
in that the composition ran too readily.

Example 6

A sprayable cleaning gel composition was made up at
substantially standard temperature and pressure, in a suitable
glass mixing vessel. As each component was added, the
mixture was stirred to promote intermixing. A list of the
components may be found in Table 6, in the order of their
addition to the mixture.
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TABLE 6
COMPONENT AMOUNT (Ibs.)
FRAGRANCE! 0.1
ANTI-STATIC AGENT AND SURFACTANT? 0.2
DISPERSANT? 0.1
WATER 96.125
SOLVENT* 3.0
THICKENER? 0.15
SOLVENT?® 0.15
BASE’ 0.175
TOTAL 100.0

Wherein the superscripts of Table 6. are defined as follows:
10.1 Ibs. of oil-based fragrance sold by the Aroma Tech Company of

Somerville, N.J. as Fruity’ No. 239573.
2 A nonionic liquid silicone emulsion lubricant/softener sold by Eastern Color

& Chemical Co. of Providence, RI as Eccolube KI-3-8.
3 A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

copolymer, sold by BASF Corp. of Parsippany, N.J. as Sokalan CP-9.
“Propylene glycol t-butyl ether sold by Arco Chemical of Houston, TX as

P1B.
3 A cross-linked polyacrylic acid polymer sold by BF Goodrich of Cleveland,

OH as CARBOPOL EZ-1 in powder form. The mixture was then stirred until

the CARBOPOL. powder was uniformly dispersed.
A glycol ether sold by Dow Chemical Co. of Midland, MI.

7 A solution of 50% water and 50% NaOH, added last, by stirring which serves
to raise the pH of the composition.

This sprayable cleaning gel composition, having a pH of
8.0, when placed into a manual pump spray applicator
Model SSA manufactured by Calmar, Inc. having an orifice
size of 0.025 inches in diameter, was found to be sprayable,
cling in a non-running manner to the surface, and when
wiped thereoff left the surface clean with virtually no static
electric charge on the surface. The viscosity was measured
to be 900 cP.

The sprayable cleaning gel composition of Table 6 was
then subjected to spray/cling tests. The tests were conducted
at substantially standard temperature and pressure as fol-
lows: the composition was sprayed once onto a vertical
mirror 22 inches long by 18 inches wide from a distance of
4 inches using the aforesaid pump sprayer with an orifice of
0.025 inches. The following results were obtained:

Run Distance Elapsed Time
4 inches 100 seconds
6 inches 310 seconds
8 inches 370 seconds (then no running)

Based upon the spray/cling tests, it was determined that
the composition sprayed finely and the dwell time was

adequate for the purpose of the present invention.

Example 7

A sprayable cleaning gel composition was made up at
substantially standard temperature and pressure, in a suitable
glass mixing vessel As each component was added, the
mixture was stired to promote intermixing. A list of the
components may be found in Table 7, in the order of their
addition to the mixture.
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TABLE 7/

COMPONENT AMOUNT (Ibs)
FRAGRANCE! 0.1
ANTI-STATIC AGENT AND SURFACTANT? 0.2
DISPERSANT® 0.1
WATER 96.20
SOLVENT* 3.0
THICKENER? 0.2
SOLVENT?® 0.15
BASE’ 0.05
TOTAL 100.0

Wherein the superscripts of Table 7. are defined as follows:
10.1 Ibs. of oil-based fragrance sold by the Aroma Tech Company of

Somerville, N.J. as ‘Fruity’ No. 239575.
“ A nonionic liquid silicone emulsion lubricant/softener sold by Eastern Color

& Chemical Co. of Providence, RI as Eccolube RT-5-8.
3 A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

copolymer, sold by BASF Corp. of Parsippany, N.J. as Sckalan CP-9.
YPropylene glycol t-butyl ether sold by Arco Chemical of Houston, TX as

PIB.
® A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,

OH as CARBOPOL EZ-1 in powder form. The mixture was then stitred until

the CARBOPOL powder was uniformly dispersed.
SA glycol ether sold by Dow Chemical Co. of Midland, MI.

7 A solution of 50% water and 50% NaOH, added last, by stirring which serves
to raise the pH of the composition.

This sprayable cleaning gel composition, having a pH of
5.7, when placed into a manual pump spray applicator
Model SSA manufactured by Calmar, Inc. having an orifice
size of 0.025 inches in diameter, was found to be sprayable,
cling in a non-running manner to the surface, and when
wiped thereoff left the surface clean with virtually no static
electric charge on the surface. The viscosity was measured

to be 2,850 cP.

The sprayable cleaning gel composition of Table 7 was
then subjected to spray/cling tests. The tests were conducted

at substantially standard temperature and pressure as fol-
lows: the composition was sprayed once onto a vertical
mirror 22 inches long by 18 inches wide from a distance of
4 inches using the aforesaid pump sprayer with an orifice of
0.025 inches. The following results were obtained:

Run Distance Elapsed Time

ZE10 not applicable

Based upon the spray/cling tests, it was determined that
the composition sprayed freely and the dwell time was ideal
for the purpose of the present invention.

Example 8

A sprayable cleaning gel composition was made up at
substantially standard temperature and pressure, 1n a suitable
glass mixing vessel. As each component was added, the
mixture was stirred to promote intermixing. A list of the
components may be found in Table §, in the order of their
addition to the mixture.

TABLE 8
COMPONENT AMOUNT (lbs.)
FRAGRANCE! 0.1
ANTI-STATIC AGENT AND SURFACTANT? 0.2
DISPERSANT® 0.1
WATER. 95.58
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TABLE 8-continued

COMPONENT AMOUNT (Ibs.)
SOLVENT* 3.0
THICKENER? 0.4
SOLVENT?® 0.15
BASE’ 0.47
TOTAL 100.0

Wherein the superscripts of Table 8. are defined as follows:
10,1 Ibs. of oil-based fragrance sold by the Aroma Tech Company of

Somervﬂle N.J. as ‘Fruaty’ No. 239573,
%A nonionic liguid silicone emulsion lubricant/softener sold by Eastern Color

& Chemical Co. of Providence, RI as Eccolube KI-3-8,
3A solution of 75% water and 25% the sodium salt of a maleic acid-olefin

copolymer, sold by BASF Corp. of Parsippany, N.J. as Sokalan CP-9.
"Propjrlem glycol t-butyl ether sold by Arco Chemical of Houston, TX as

PIB.
5 A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,

10

15

OH as CARBOPOL EZ-1 in powder form. The mixture was then stirred until

the CARBOPOL powder was uniformly dispersed.
SA glycol ether sold by Dow Chemmal Co. of Midland, MI.

7 A solution of 50% water and 509% NaOH, added last, by stirring which serves
to raise the pH of the composition.

This sprayable cleaning gel composition, having a pH of
11.2, when placed into a manual pump spray applicator
Model SSA manufactured by Calmar, Inc. having an orifice
size of 0.025 inches in diameter, was found to be sprayable,
cling in a non-running manner to the surface, and when
wiped thereoff left the surface clean with virtnally no static

electric charge on the surface. The viscosity was measured
to be 5,550 cP.

The sprayable cleaning gel composition of Table 8 was
then subjected to spray/cling tests. The tests were conducted
at substantially room temperature at 1 atmosphere as fol-
lows: the composition was sprayed once onto a vertical
mirror 22 inches long by 18 inches wide from a distance of
4 inches using the aforesaid pump sprayer with an orifice of
0.025 inches. The following results were obtained:

Run Distance Elapsed Time

ZEero not applicable

Based upon the spray/cling tests, it was determined that
the dwell time was ideal for the purpose of the present
invention, however, the spray was on the verge of spraying
globs rather than spraying finely.

Example 9

Take the ingredients listed in Table 9 and mix thoroughly
in the order listed, with continuous stiring,
standard temperature and pressure, in a glass container. This
should yield a sprayable cleaning gel composition in accor-
dance with the present invention.

TABLE 9
COMPONENT AMOUNT (Ibs.)
WATER 95.8
ACETIC ACID 2.0
SURFACTANT? 2.0
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TABLE 9-continued
COMPONENT AMOUNT (ibs.)
THICKENER? 0.2
TOTAL 100.0

1A surfactant sold by Tomah Products, Inc. of Milton, Wis. under the name

“TOMAH AO-14-2".
2A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,

OH as CARBOPOL EZ-1 in powder form. The mixture is then stirred until
the CARBOPOL powder is uniformly dispersed.

Example 10

Take the ingredients listed in Table 10 and mix thoroughly
in the order listed, with continuous stirring at substantially
standard temperature and pressure, in a glass container. This
should vield a sprayable cleaning gel composﬂmn in accor-
dance with the present invention.

TABLE 10
COMPONENT AMOUNT (Ibs.)
WATER 347
ISOPROPYL ALCOHOL 15.0
SURFACTANT! 0.10
THICKENER? 0.2
TOTAL 100.00

1A surfactant sold by Shell Chemical Company under the name “NEODOL
23-6.57,

? A cross-linked polyacrylic acid polymer sold by BF Goodrich of Cleveland,
OH as CARBOPOL EZ-1 in powder form. The mixture is then stirred until
the CARBOPOL powder is uniformly dispersed.

Example 11

Take the ingredients listed in Table 11 and mix thoroughly
in the order listed, with continuous stirring at substantially
standard temperature and pressure in a glass container. This
should vield a sprayable cleaning gel composition in accor-
dance with the present invention. |

TABLE 11

COMPONENT AMOUNT (Ibs.)
WATER 958
ISOPROPYL ALCOHOL 3.7
AMMONIA (CONCENTRATED) 0.15
SURFACTANT! 0.15
THICKENER? 0.2
TOTAL 100.0

tA surfactant sold by the Shell Chemical Company under the name

“NEODOIL 25-3A".

2 A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,
OH as CARBOPOL EZ-1 in powder form. The mixture is then stirred until
the CARBOPOL powder is uniformly dispersed.

Example 12

Take the ingredients listed in Table 12 and mix thoroughly
in the order listed, with continuous stirring at substantially
standard temperature and pressure, in a glass container. This
should yield a sprayable cleaning gel composition 1n accor-
dance with the present invention.
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TABLE 12

COMPONENT AMOUNT (ibs.)
METHANOL 48.8
ISOPROPYL ALCOHOL 480
SURFACTANT! 0.5
THICKENER? 0.2
AMMONIUM HYDROXIDE 2.5
TOTAL 100.00

1 A surfactant sold by the Rohm and Haas company of Philadelphia, PA under

the name “TRITON QS-30”
2 A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,

OH as CARBOPOL EZ-1 in powder form. The mixture is then stirred until
the CARBOPOL powder is uniformly dispersed.

Example 13

Take the ingredients listed in Table 13 and mix thoroughly
in the order listed, with continuous stirring at substantially
standard temperature and pressure in a glass container. This
should yield a sprayable cleaning gel composition in accor-
dance with the present invention.

TABLE 13

COMPONENT AMOUNT (ibs.)
WATER 93.4
THICKENER! 0.2
SODIUM EDTA 0.4
SURFACTANTA 4.0
AMMONIA (CONCENTRATED) 2.0
TOTAL 100.00

! A cross-linked polyacrylic acid polymer sold by B.F Goodrich of Cleveland,
OH as CARBOPOL EZ-1 in powder form. The mixture is then stirred until

the CARBOPOL powder is uniformly dispersed.
?The surfactant componcnt of this example is a mixture of 1 Ib. of Nonionic

surfactant of the NP-6 type with 3 Ib. of a surfactant sold by Tomah Products
of Milton, WIS. under the name “TOMAH AQO-14-127.

Example 7 is considered by Applicant to be the best mode
for carrying out the invention.

It is to be understood that the acceptable range of the
dwell time of the sprayable cleaning gel composition pro-
vides substantially motionless surface dwell, wherein after
being sprayed upon a surface, the sprayable cleaning gel
composition dwells thereupon as described with respect to
Examples 2 through 8 hereinabove, preferably without any
running, as a result of the viscosity thereof being within the
preferred range of 900 cP to 5,5500 cP.

It is to be further understood that the term “substantially
homogeneous” means herein a substantially homogeneous
material on a macroscopic level, ie., on a scale detectable to
a naked eye observer.

To those skilled in the art to which this invention pertains,
the above described preferred embodiments and the above
described examples may be subject to change or modifica-
tion. Such change or modification can be carried out without
departing from the scope of the invention, which is intended
to be limited only by the scope of the appended claims.

What is claimed is:

1. A sprayable cleaning gel composition which is free of
suspended encapsulated particles, consisting essentially of:

from about 75% to about 98% by weight of a liquid
carrier; |

from about 0.005% to about 20% by weight of a surfac-
tant component comprising at least one surfactant

selected from the group consisting of nonionic, anionic,
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cationic, amphoteric, and zwitterionic surfactants and
mixtures thereof;

from about 0.001% to about 5% by weight of a carboxylic
acid copolymer dispersant;

from about 0.01% to about 2% by weight of a high
molecular weight powdered, crosslinked polyacrylic
acid thickener:;

from about 1% to about 20% by weight of at least one
supplemental solvent for dissolving oil-based particles
in water, said at least one supplemental solvent being
selected from the group consisting of:
ethylene glycol ethers; and
propylene glycol ethers; and

from about 0.05% to about 1.0% by weight of a nonionic
ester complex anti-static agent;

wherein said sprayable cleaning gel composition has a gel
consistency having a viscosity ranging from about 900
centipoise to about 5,500 centipoise.
2. The composition of claim 1, wherein said surfactant is
a nonionic surfactant.
3. The composition of claim 1, wherein said surfactant is
a nonionic water-soluble lubricant and softener which pro-
vides both surfactant and anti-static properties to the com-
position in a range from about 0.05% to about 1.0% of the
composition.
4. The composition of claim 1, wherein said viscosity

range is from about 1,500 centipoise to about 4,500 centi-

poise.

5. A packaged cleaning gel composition for cleaning

surfaces, comprising:

a sprayable cleaning gel composition which is free of
suspended encapsulated particles, consisting essen-
tially of:
from about 75% to about 98% by weight of a liquid

carrier;

from about (0.005% to about 10% by weight of a
surfactant component comprising at least one sur-
factant selected from the group consisting of
nonionic, anionic, cationic, amphoteric, and zwitte-
rionic surfactants and mixtures of the above;

from about 0.001% to about 5% by weight of a car-
boxylic acid copolymer dispersant;

from about 0.01% to about 2% by weight of a high
molecular weight powdered, crosslinked polyacrylic
acid thickener;

from about 1% to about 20% by weight of at least one
supplemental solvent for dissolving oil-based par-
ticles in water, said supplemental solvent selected
from the group consisting of:
ethylene glycol ethers; and
propylene glycol ethers; and
from about 0.05% to about 1.0% by weight of a

nonionic ester complex anti-static agent;

wherein said sprayable cleaning gel composition has a
gel consistency having viscosity ranging from about
)0 centipoise to about 5,500 centipoise; and

a spray applicator comprising:

a container having a reservoir for holding said spray-
able cleaning gel composition therewithin;

a spray head movably connected with said container,
said spray head having an orifice therein, said res-
ervoir being in fluid communication with said spray
head and said orifice when said spray head is selec-
tively moved in relation to said container, and

means for propelling said sprayable cleaning gel com-
position sprayably through said orifice responsively
to said selective movement of said spray head.
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6. The packaged cleaning gel composition of claim 5,

wherein said orifice in said spray head has a diameter range
from about 0.010 to about 0.040 inch.

7. The packaged cleaning gel composition of claim 6,

wherein said surfactant is a nonionic water-soluble lubricant

and softener which provides both surfactant and anti-static

properties to the composition in a range from about 0.05%
to about 1.0% of the composition.

8. A method for cleaning a surface, comprising the steps

spraying a sprayable cleaning gel composition which is

free of suspended encapsulated particles, consisting

cssentially of:

from about 75% to about 98% by weight of a liquid

- carrier;

from about 0.005% to about 20% by weight of a
surfactant component comprising at least one sur-
factant selected from the group consisting of
nonionic, anionic, cationic, amphoteric, and zwitte-
rionic surfactants and mixtures thereof;

from about 0.001% to about 5% by weight of a car-
boxylic acid copolymer dispersant;

from about 0.01% to about 2% by weight of a high
molecular weight powdered, crosslinked polyacrylic
acid thickener; |

from about 1% to about 20% by weight of at least one
supplemental solvent for dissolving oil-based par-
ticles in water, said at least one supplemental solvent
being selected from the group sonsisting of:
ethylene glycol ethers; and |
propylene glycol ethers; and

from about 0.05% to about 1.0% by weight of a
nonionic ester complex anti-static agent; having a
viscosity from about 900 centipoise to about 5,550
centipoise onto a surface to be cleaned, wherein said

10
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sprayable cleaning gel composition clings to and
dwells on said surface rather than running down-
wardly thereon due to gravity at standard tempera-
ture and pressure;

spreading said sprayable cleaning gel composition
selectively around said surface with a wiping articie;
and

wiping said sprayable cleaning gel composition off said
surface via the wiping article to thereby clean the
surface. |

9, The method of claim 8, wherein said step of wiping

~ reduces static electricity on the surface. which is free of
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suspended encapsulated particles, consisting essentially of:

from about 75% to about 98% by weight of a liquid
carrier; |

from about 0.005% to about 20% by weight of a surfac-
tant component comprising at least one surfactant
selected from the group consisting of nonionic, anionic,
cationic, amphoteric, and zwitterionic surfactants and
mixtures thereof;

from about 0.001% to about 5% by weight of a carboxylic
acid copolymer dispersant;

from about 0.01% to about 2% by weight of a high
molecular weight powdered, crosslinked polyacrylic
acid thickener;

from about 1% to about 20% by weight of at least one
supplemental solvent for dissolving oil-based particies

 in water, said at least one supplemental solvent being
selected from the group consisting of:
ethylene glycol ethers; and |
propylene glycol ethers; and from about 0.05 to about

1.0% by weight of a nonionic ester complex anti-
static agent.
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